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Appendix A
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A-l. FIELD ACTIVITIES

This End-of-Well Report summarizes information on drilling and sampling activities associated
with borings ICPP-1795 through 1ICPP-1798.

A-14 Overview
A-1.1.1 Documents

The Operable Unit (OU) 3-13, Group 5, HI interbed drilling was conducted under the following
documents:

o Monitoring System and Installation Planfor Operable Unit 3-13, Group 5, Snake River Plain
Aquifer, DOE/ID-10782

. Plume Evaluation Field Sampling Planfor Operable Unit 3-13, Group 5, Snake River Plain
Aquifer, DOE/ID- 10784

o Health and Safety Planfor Operable Unit 3-13, Group 5, Snake River Plain Aquifer,
INEEL/EXT-2000-008 17

o Waste Management Planfor Operable Unit 3-13, Group 5, Snake River Plain Aquifer Project,
DOE/ID-10829

. Well drilling Statement of Work for Group 5.

Activities conducted during the OU 3-13, Group 5, HI interbed drilling were recorded and
documented in the following logbooks. These logbooks were maintained in accordance with applicable
company policies and procedures.

) Field Team Leaders Logbook ER-05 1-2002 for activities conducted before October 21,2002. The
field logbook, recorded by Arden Bailey, was submitted for archive and optical imaging to the
Sample and Analysis Management logbook coordinator.

. Field Team Leaders Loghook ER-133-2002 for activities after October 21,2002. The field
logbook, recorded by Arden Bailey, was submitted for archive and optical imaging to the Sample
and Analysis Management logbook coordinator.

. Record of Rotary Drillhole ER-054-2002 for air rotary drilling activities associated with this
project. The field logbook, recorded by project field geologist Stewart Smith, was submitted for
archive and optical imaging to the Sample and Analysis Management logbook coordinator.



. Record of Corehole ER-065-2002 for wireline coring activities associated with this project. The
field logbook recorded by project field geologist Stewart Smith was submitted for archive and
optical imaging to the Sample and Analysis Management logbook coordinator.

. Sample Logbook ER-066-2002 for sampling activities associated with this project. The field
logbook recorded by Arden Bailey was submitted for archive and optical imaging to the Sample
and Analysis Management logbook coordinator.

. Site Attendance Logbooks ER-105-2002 and ER-067-2002 contain project personnel attendance
records at sites associated with this project. Project personnel recorded logbook entries and
submitted the logbooks to the Sample and Analysis Management logbook coordinator for archive
and optical imaging.

A-1.1.3 Drilling Company

The Idaho National Engineering and Environmental Laboratory (INEEL) awarded the OU 3-13,
Group 5, Hl interbed coreholes drilling contract to Dynatec Drilling, USA of Salt Lake City, Utah. The
INEEL issued the letter to proceed with drilling on July 24,2002. The drilling team completed the field
portion of the project on November 18,2002. The completion of field activities took 116 days. The
drilling subcontractor typically worked a 5 day-per-week schedule of 12 hours per day.

A-1.1.4 Field Team

The air rotary drill rig operators for Dynatec Drilling were Arden Hawley and Justin Hanson.
Louis Rosario operated the core rig.

The field team leader was Arden Bailey (PS2 & Associates). The project geologists were
Stewart Smith (MSE Inc.) and Arden Bailey (PS2 & Associates).

A-1.2 Drilling and Sampling Methods

Procedures for drilling the HI interbed sampling wells were specified in the Field Sampling Plan
and in the subcontractor Statement of Work. Several changes to the planned drilling methods were
initiated in the field and incorporated into the drilling subcontract through changes issued by the
construction coordinator. The following sections detail the overall planned drilling methods along with
the changes that specific problems required.

A-1.21 Planned Placement of Surface Casing

The Statement of Work specified the use of the foremost Dual Rotary 24 drill rig to set the surface
casing through the alluvium and into the top of the basalt. The dual rotary rig was to advance the
24-in.-diameter casing to the top of basalt and bore into the basalt 2 ft with a 20-in.-diameter downhole
hammer and bit. The hammer and bit were to be tripped out of the hole and the 16-in.-diameter surface
casing installed through the alluvium and 2 ft into the basalt. Cement grout was to be placed into the
annular space surrounding the 16-in.-diameter surface casing as the 20-in. dual rotary casing was
removed.
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A-1.2.2 Actual Installation of Surface Casing

The INEEL CERCLA Disposal Facility (ICDF) monitoring borehole installation project was using
the dual rotary drill rig during the time that this rig originally was scheduled to be available for Group 5
surface casing installation. The higher priority assigned to the ICDF project made it difficult to use the
rig for the Group 5 project. This difficulty in setting the surface casing delayed the timely completion of
the Group 5 project. When the dual rotary rig was not available, a single-flight solid-stem auger was used
on the Schram air rotary rig to set surface casing.

A-1.2.3 Planned Drilling within the Vadose Zone

The Statement of Work specified the use of an air rotary rig to drill a 6-3/4-in.-diameter borehole
through the vadose zone. Drilling of the northern-most borehole (ICPP-1795) was to be accomplished
with the use of only compressed air as a drilling fluid. Water could be used in the remaining boreholes if
perched groundwater was not encountered in the northern hole. It was planned to use the drill cuttings to
contour and grade the well pad area if gamma scans indicated that the cuttings contained no cesium-137
above 23 pCi/g.

A-1.2.4 Actual Drilling within the Vadose Zone

A Schram Model 685 W air rotary rig was used to drill a 6-3/4-in.-diameter borehole through the
vadose zone. The northern borehole (ICPP-1795) was drilled with air to determine if perched water was
present. After water was not encountered in the northern hole, a water and air mixture was used to drill
the remaining holes. Gamma scans were conducted on the vadose zone cuttings to determine if elevated
radionuclides were present. The borehole pad area was graded and contoured with these cuttings after the
gamma scans showed no detectable levels of cesium-137 contamination.

A-1.2.5 Planned Drilling within the Saturated Zone

The preferred drilling option within the saturated zone was to advance the borehole below the
water table using a wireline core system; however, coring was only necessary through the HI interbed to
collect sample material. All cuttings were managed and disposed of in accordance with the Waste
Management Planfor Operable Unit 3-13, Group 5, Snake River Plain Aquifer.

Coring was planned to begin with a “P”” or CHD 134 core system and later downsized to an “H”
size as needed in or below the HI interbed. The “P” or CHD 134 size drill rods could be used as
temporary casing of the borehole, if required.

A-1.2.6 Actual Drilling within the Saturated Zone

The northern- and southern-most boreholes (ICPP-1795 and ICPP-1798) were cored from
approximately 10 ft above the regional aquifer to the total depth of the borehole. To speed the project
schedule, the middle two boreholes were drilled with the air rotary rig, using a down hole hammer and
6-3/4-in.-diameter bit to a depth estimated to be 20 ft or more above the HI interbed. Coring was started
in all boreholes with a CHD 134 core system and later downsized to an “H” size when interbed or rubble
conditions required temporary casing. The temporary casing of the hole with the CHD 134rod made
coring possible through the flowing sands and silts of the HI interbed.
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A-1.2.7 Planned Sampling Activities

A-7.2.7.7 Inferbed Material. The Field Sampling Plan and the Sampling and Analysis Plan tables
specified that HI interbed material was to be collected for geotechnical and radionuclide analysis. The
geotechnical samples were to be collected in situ by using lexan liners within the core barrel. Samples
were planned to be collected from the upper, middle, and lower portions of the interbed.

A-7.2.7.2 Groundwater Sampling. Groundwater samples for Sr-90,1-129 (normal detection limits—
1pCi/L), gross alpha, gross beta, and tritium were to be collected from up to 10 separate zones in each of
the borings using a straddle packer and pump system. Additional sampling was conducted above, within,
and below the HI interbed for Tc-99 and 1-129 (low-level detection).

A-1.2.8 Actual Sampling Activities

A-7.2.8.7 Inferbed Material. Difficulty was encountered in collecting in situ interbed samples due to
heaving sand and silt conditions. Some samples were collected in the lexan liners in an intact condition;
however, much of the interbed material collected was disturbed during sample collection. This disturbed
material required additional processing by the geotechnical laboratory. Only two sets of samples were
collected from the interbed at the northern location due to the limited thickness. Additional sets of
samples were collected at the southern location due to the greater thickness of the interbed at this
location and the lithologic changes that were observed within the interbed.

A-7.2.8.2 Groundwater Sampling. A Grunfos Redi-flow 3 (3-in. diameter) pump with a Baski
straddle packer system was used for the straddle packer sampling. The standard open pump intake was
replaced with a prepacked silica sand screen for sampling water within the interbeds due to problems
with the pump ingesting sand. If the groundwater contained too much silt and sand for the submersible
pump, then a 4-in.-diameter high-density polyethylene bailer was used to collect the samples from within
the interbed.

Water samples were collected from the zone above, within, and below the HI interbed, as specified
in the Field Sampling Plan and Sampling and Analysis Plan tables. Typically, an additional two to three
additional zones were sampled above the HI interbed.

A-1.3 Borehole 1795—North Boring

A-1.3.1 Borehole Location
Borehole coordinates are available at the INEEL Hydrologic Data Repository.
A-1.3.2 Dirilling Activity

A-7.3.2.7 Surface Casing. Borehole ICPP-1795 drilling began on July 18,2002. The surface casing
was installed with a foremost dual rotary 24 rig. The dual rotary 24 advanced 24 in. outside diameter,
3/8-in. wall reverse threaded casing with a 13-in.-diameter bit and 12-in.-diameter downhole pneumatic
hammer. The alluvium and basalt interface was encountered at approximately 12 ft below land surface.
After removing the downhole hammer, a 16-in.outside diameter, 1/4-in. wall steel casing was placed into
the 24-in. outside diameter, dual rotary casing. Cement grout was then placed around the outside of the
16-in. casing as the 24-in. casing was removed.
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A-1.3.2.2 Vadose Zone. Borehole ICPP-1795 was advanced below the alluvium by a Schram

model 685W air rotary drill rig on July 23,2002. The Schram used a 6-in.-diameter downhole pneumatic
hammer and a 6-3/4-in.-diameter bit. Drilling was accomplished using only air as a drilling fluid. This
allowed detection of any indications of perched groundwater. After drilling to a depth of 460 ft below
land surface the bit was tripped out and then tripped back in using water to clean the borehole wall. No
indication of perched water was found within the vadose zone. Drilling and hole washing to 460 ft was
completed on July 29,2002. All drill cuttings from the vadose zone were placed in a 5,000-gal-capacity
fractionation tank. During drilling, samples were collected and cornposited for gamma analysis. A
gamma spectrometer analysis was performed on the sample (Sample Number JAD-054-02) at the INEEL
Radioactive Materials Laboratory on July 30,2002. No anthropogenic gamma-emittingradionuclides
were detected. These drill cuttings met INEEL release criteria and were used to level and grade the
borehole pad area.

A-1.3.2.3 Saturated Zone. Coring began at Borehole ICPP-1795 on August 15,2002. A universal
drill rig model 1000 (UDR 1000) advanced a CHD 134 size core bit (approximately 5-1/2-in. outside
diameter). On August 23,2002, the CHD 134 bit became stuck at a depth of 502 ft below land surface.
Attempts to free the bit with the UDR 1000 were unsuccessful. The core rig was replaced with the
Schram air rotary rig, as the pullback force capabilities of the UDR 1000 are somewhat limited. The
Schram, with considerably more torque and pullback, was unable to free the bit. The UDR 1000rig was
placed back over the hole and on August 27,2003, an “H” size core bit (approximately 3-7/8-in. outside
diameter) advanced through the CHD 134 bit and into underlying basalts. Drilling was completed using
the “H” size core bit to 647.8 ft below land surface. The HI interbed was encountered from 587.3 to
594.0 ft below land surface.

A-1.3.3 Sampling
Borehole ICPP-1795 sampling began on October 8,2002, and ended on October 9,2003. A
straddle packer assembly was used to sample discrete zones within the Snake River Plain Aquifer

(SRPA). Sample zones and associated sample series numbers are shown in Table A-1.

Table A-1. Straddle packer sampling for Borehole ICPP-1795.

Depth to Top Depth to Depth to Top Depth to
of Upper Bottom of of Lower Bottom of
Sample Series Sample Packer Upper Packer Packer Lower Packer

Number Description (ft) (f) (ft) (ft)
SHI1049 Zone 1 575.4 578.7 593.6 596.9
SHI050 Zone 2 554.8 558.1 573.0 576.3
5HI051—Dry Dry 491.4 494.7 509.6 512.9
5HI051—Dry Dry 508.5 511.8 526.7 530.0
5SHI051—Dry Dry 530.6 533.9 548.8 552.1
SHI0S58 Zone 10 605.1 608.4 623.3 626.6
5HI059 Above 554.8 558.1 573.0 576.3
SHI060 Below 605.1 608.4 623.3 626.6
5HI061 Within 575.4 578.7 593.6 596.9
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A-1.3.4 Borehole Completion

Abandonment activities for Borehole ICPP-1795 began on August 20,2003. Dynatec drilling used
a Longyear LF-70 drill rig advancing a 3-in.-diameter tri-cone bit on “N” sized drill rod to clean the
borehole of collapsed material. “Quick-grout” slurry (900 gal) was pumped into the borehole through the
drill string after the borehole was cleaned to TD. The drill bit was then removed and 75 gal of coated
bentonite pellets were tremmied into the borehole. Two hundred eight bags of bentonite casing seal were
then placed into the borehole. Seven bags of cement were mixed into a cement grout slurry to fill the
upper portion of the borehole. A concrete pad with a brass survey marker was installed to mark the
abandoned borehole’s location. Depths of completion materials were not measured.

The following materials were used:
e “Quick Grout”—16 bags
o Coated bentonite pellets—75 gal
® Casing seal—208 bag, 50 Ib each
e Cement—7 bags.
A-1.3.5 Geological Observations

Lithologic logs and geophysical logs for Borehole ICPP-1795 are included in Appendix A-A, and
core photos are included on a CD attached to this report..

A-1.4 ICPP-1796 —West Boring
A-1.4.1 Borehole Location
Borehole coordinates are available at the INEEL Hydrologic Data Repository.
A-1.4.2 Drilling Activity

A-7.4.2.7 Surface Casing.Drilling began on Borehole ICPP-1796 on August 1,2002. The borehole
was advanced to approximately 13 ft below land surface with the Schram 685W air rotary rig using a
28-in.-diameter solid stem, single flight auger on 24 ft of drill rod. Very loose gravel and caving borehole
conditions were encountered at this depth. On August 16,2002, a foremost Dual Rotary 24 successfully
installed the surface casing. The Dual Rotary 24 advanced 16in. outside diameter, 3/8-in. wall reverse
threaded casing with a 13-in.-diameter bit and 12-in.-diameter downhole pneumatic hammer. The
alluvium and basalt interface was encountered at approximately 20 ft below land surface. A 12-in.
outside diameter, 1/4-in. wall casing was placed into the 16-in. outside diameter dual rotary casing after
the downhole hammer was removed. Cement grout was used to fill the annular space outside of the 12-in.
casing as the 16-in. dual rotary casing was removed.

A-7.4.2.2 VadoseZone. Borehole ICPP-1796 was drilled below the alluvium on August 17,2002.
The Schram Model 685W air rotary drill rig used a 6-in.-diameter downhole pneumatic hammer and a
6-3/4-in.-diameter bit. Injected water and air were used as a drilling fluid. The bit was tripped out after
drilling to a depth of 460 ft below land surface. Drilling to 460 ft below ground surface was completed
on August 20, 2002. All drill cuttings from the vadose zone were placed in a 5,000-gal-capacity
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fractionation tank. During drilling, samples were collected and composited for gamma analysis. A
gamma spectrometer analysis performed on the sample (Sample Number KFM-039-02) at the INEEL
Radioactive Materials Laboratory on September 3,2002, detected no anthropogenic gamma-emitting
radionuclides. The drill cuttings met normal INEEL release criteria and were used to level and grade the
borehole pad area.

A-1.4.2.3 Saturated Zone. Drilling of Borehole ICPP-1796 into the saturated zone began on
September 20, 2002. The UDR 1000 was used to advance the 6-3/4-in. downhole hammer bit from 460 to
471 ft below land surface. The main winch line parted at 471 ft below land surface during bit and
hammer removal, and the drill string fell downhole. The drill string was removed on September 21,2002.
After the bit and drill string were removed, the CHD 134 drill rods were placed into the borehole and
used as temporary casing in preparation for the coring.

Coring began with an “H” size (3.85-in. outside diameter) core bit on September 23, 2003. At
498 ft below land surface, an inner barrel mislatched, fell from the land surface, and knocked the core bit
off the drill string. Attempts to recover the bit were unsuccessful. However, downhole video log showed
that the bit had been pushed aside into a fracture zone. The bit was then cemented in place.

The 6-3/4-in. downhole hammer bit advanced the borehole to 590 ft below ground surface. Coring
started again at 590 ft below ground surface and continued to 632 ft below ground surface. The HI
interbed was encountered from 604.7 to 632 ft below land surface.

A-1.4.3 Sampling

A groundwater sample from the HI interbed was collected at 6 10 ft below ground surface using a
high-density polyethylene 2-in.-diameter bailer. A temporary casing was used to seal off the zones above
the HI interbed. Borehole ICPP-1796 straddle packer and pump sampling began on October 3,2002, and
finished on October 7,2003. A straddle packer assembly was used to sample discrete zones within the
SRPA. Sample zones and associated sample numbers are shown in Table A-2.

Table A-2. Straddle packer sampling for Borehole ICPP-1796.

Depth to Top Depth to Depth to Top Depth to
of Upper Bottom of of Lower Bottom of

Sample Series Sample Packer Upper Packer Packer Lower Packer

Number Description (ft) (ft) €19) (ft)
5HIO1 Zone 1 — 604.0 613.0 —
5HI02 Zone 2 0.0 0.0 487.0 490.0
5HIO3 Zone 3 486.4 489.7 504.6 507.9
SHI04—Dry Dry 512.7 516.0 530.9 534.2
5HI0 10 Zone 10 — 632.0 663.0 —
SHIO11 Above 486.4 489.7 504.6 507.9
SHIO12 Below — 632.0 663.0 —
5HIO13 Within — 604.0 613.0 —
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A-1.4.4 Borehole Completion

Abandonment activities for Borehole ICPP-1796 began on September 2,2003. Dynatec drilling
used a Longyear LF-70 drill rig advancing a 3-in.-diameter tri-cone bit on “N” sized drill rod to clean the
borehole of collapsed material. “Quick-grout’’ slurry (850 gal) was pumped into the borehole through the
drill string after the borehole was cleaned to TD. The 3-in.-diameter tri-cone drill bit and 20 ft of “N”
sized drill rod “twisted off” and were left in the bottom of the borehole. Coated bentonite pellets
(150 gal) was tremmied into the borehole. Two hundred twelve bags of bentonite casing seal were then
placed into the borehole. Seven bags of cement were mixed into a cement grout slurry to fill the upper
portion of the borehole. A concrete pad with a brass survey marker was installed to mark the abandoned
borehole’s location. Depths of completion materials were not measured.

The following materials were used:
¢ “Quick Grout”—16 bags
¢ Coated bentonite pellets—150 gal
s Casing seal—212 bags, 50 1b each
¢ Cement—7 bags.
A-1.4.5 Geological Observations

Lithologic logs and geophysical logs for Borehole ICPP-1796 are included in Appendix A-A, and
core photos are included on a CD attached to this report.

A-1.5 Borehole ICPP-1797 —East Boring

A-1.5.1 Borehole Location

Borehole coordinates are available at the INEEL Hydrologic Data Repository
A-1.5.2 Drilling Activity

A-7.5.2.7 Surface Casing. A Dual Rotary 24 began installing the surface casing for Borehole
ICPP-1797 on July 19,2002. This rig used 24-in. outside diameter, 3/8-in. wall reverse threaded casing
with a 13-in.-diameter bit and a 12-in.-diameter downhole pneumatic hammer. The alluvium and basalt
interface was encountered at approximately 11 ft below land surface. After removing the downhole
hammer, a 16-in. outside diameter, 1/4-in. wall casing was placed into the 24-in. outside diameter dual
rotary casing. Cement grout was used to fill the annular space outside of the 16-in.casing as the 24-in.
casing was removed.

A-7.5.2.2 Vadose Zone. Borehole ICPP-1797 was drilled below the alluvium on July 30,2002.

A Schram Model 685W air rotary drill rig used a 6-in.-diameter downhole pneumatic hammer and a
6-3/4-in.-diameter bit. Injected water and air were used as a drilling fluid. Drilling to 460 ft was
completed on August 1,2002, and the bit was tripped out. The drill cuttings from the vadose zone

were placed in a 5,000-gal-capacity fractionation tank. During drilling, samples were collected and
composited for gamma analysis. A gamma spectrometer analysis was performed on the sample (Sample
Number JAD-58-02) at the INEEL Radioactive Materials Laboratory on August 5,2002. No
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anthropogenic gamma-emitting radionuclides were detected. The drill cuttings met INEEL release
criteria and were used to level and grade the borehole pad area.

A-7.5.2.3 Saturated Zone. Borehole ICPP-1797 was drilled into the saturated zone on

October 7,2002, with a Schram Model 685W air rotary drill rig using a 6-in.-diameter downhole
pneumatic hammer and a 6-3/4-in.-diameter bit. Water and air were used as drilling fluids. The bit was
tripped out after drilling to 590 ft below land surface on October 9,2002. All drill cuttings from the
saturated zone were placed in a 5,000-gal-capacity fractionation tank. Samples collected during drilling
were composited into a 5-gal container for later sample collection and analysis. Waste Generator
Services collected samples from the waste material for characterization and transfer to the Idaho Nuclear
Technology and Engineering Center (INTEC) CERCLA storage and staging area. The drill cuttings
remaining in the fractionation tank were placed into three 55-gal-capacity waste drums with sufficient
absorbent for any free liquids. The waste drums were then transferred to the INTEC storage and staging
area.

Coring began on October 16,2002, with the UDR 1000 drill rig using an “H” size (3.85-in. outside
diameter) core bit. The HI interbed was encountered from 601 to 617.5 ft below land surface. Over-
reaming of the borehole to 6-3/4 in. and installation of temporary casing to the bottom of the interbed
were used to alleviate sloughing problems. The corehole was advanced using an “H” sized core bit
beyond the second major fracture zone below the HI interbed to a total depth of 647.6 ft below ground
surface.

A-1.5.3 Sampling

With casing still present through the interbed, samples were collected from below the HI interbed
on October 18,2002. The temporary casing was withdrawn to the piezometric surface and sampling of
other zones was conducted on November 13,2002, and November 14,2002. A straddle packer assembly
was used to sample discrete zones within the SRPA. Sample zones and associated sample numbers are
shown in Table A-3.

Table A-3. Straddle packer sampling for Borehole ICPP-1797.

Depth to Top Depth to Depthto Top Depth to
of Upper Bottom of of Lower Bottom of
Sample Series Sample Packer Upper Packer Packer Lower Packer

Number Description (ft) (ft) (ft) (ft)
5HI017 Zone 1 586.0 589.3 604.2 607.5
5HIO18 Zone 2 503.0 — — —

5HI019 Zone 3 503.0 506.3 521.2 524.5
5H1020 Zone 4 519.1 522.4 537.3 540.6
5HI021 Zone 5 548.3 551.6 566.5 569.8
5HI1022 Zone 6 574.9 578.2 593.1 596.4
5HI026 Zone 10 626.0 629.0 — 647.6
5HI027 Above 503.0 — — —

5HI1028 Below 626.0 629.0 — 647.6
5H1029 Within 586.0 589.3 604.2 607.5
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A-1.5.4 Borehole Completion

Abandonment activities for Borehole ICPP-1797 began on August 26,2003. Dynatec drilling used
a Longyear LF-70 drill rig advancing a 3-in.-diameter tri-cone bit on “N” sized drill rod to clean the
borehole of collapsed material. “Quick-grout” slurry (800 gal) was pumped into the borehole through the
drill string after the borehole was cleaned to TD. Coated bentonite pellets (75 gal) were tremmied into
the borehole. Two hundred eighty-eight bags of bentonite casing seal were then placed into the borehole.
Seven bags of cement were mixed into a cement grout slurry to fill the upper portion of the borehole. A
concrete pad with a brass survey marker was installed to mark the abandoned borehole’s location. Depths
of completion materials were not measured.

The following materials were used:
s “Quick Grout”—I 6 bags
¢ Coated bentonite pellets—75 gal
e (Casing seal—288 bags, 50 Ib each
e Cement—7 bags.
A-1.5.5 Geological Observations

Lithologic logs and geophysical logs for Borehole ICPP-1797 are included in Appendix A-A, and
core photos are included on a CD attached to this report.

A-1.6 ICPP-1798—South Boring

A-1.6.1 Borehole Location
Borehole coordinates are available at the INEEL Hydrologic Data Repository.
A-1.6.2 Dirilling Activity

A-1.6.2.1 Surface Casing. Drilling began of Borehole ICPP-1798 on August 1,2002. A Schram
Model 685W air rotary rig using a 28-in.-diameter solid-stem single-flight auger on 24 ft of drill rod set
the surface casing. The borehole was advanced approximately 18 ft below land surface, where basalt was
encountered. A 16-in. outside diameter, 1/4-in. wall casing was placed into the 28-in.-diameter borehole
after removing the auger flight. Cement grout and bentonite were placed in the annular space around the
outside of the 16-in. casing.

A-1.6.2.2 Vadose Zone. Borehole ICPP-1798 was drilled below the alluvium by a Schram

Model 685W air rotary drill rig starting on August 2,2002. A 10-in.-diameter borehole was advanced to
27 ft below land surface and 8-in. inside diameter carbon-steel threaded casing was set at that depth. The
annular space between the 8- and 16-in.casing was filled with bentonite (Holeseal). A 6-in.-diameter
downhole pneumatic hammer and a 6-3/4-in.-diameter bit then advanced the borehole, using water and
air as the drilling fluid. Drilling to 465 ft below ground surface was completed on August 8,2002, and
the bit was tripped out. All drill cuttings from the vadose zone were placed in a 5,000-gal-capacity
fractionation tank. Samples collected during drilling were composited for gamma analysis. A gamma
spectrometer analysis performed on the sample (Sample Number JAD-54-02) at the INEEL Radioactive
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Materials Laboratory on September 3,2002, found no anthropocentric gamma-emitting radionuclides.
The drill cuttings met INEEL release criteria and were used to level and grade the borehole pad area.

A-7.6.2.3 Saturated Zone. The location of Borehole ICPP-1798 is outside of the listed waste plume
originating at the INTEC facility. Therefore, drill cuttings and water generated from the saturated zone
were determined to not contain Resource Conservation and Recovery Act listed waste.

Borehole ICPP-1798 coring began on September 4,2002. A UDR 1000rig advanced a CHD 134
size core bit (approximately 5-1/2-in. outside diameter). On September 9,2002, the CHD 134 bit was
removed, a casing shoe attached to the bottom of the drill string and set at 532 ft below land surface.
Coring then continued with an “H” size (3.8-in.-diameter) core bit. The top of the HI interbed was
encountered at 619 ft below land surface. Attempts to core into the interbed were unsuccessful due to
heaving sand and silt conditions. The hole was over reamed, and the CHD 134 drill string with shoe was
advanced to serve as temporary casing.

Coring at ICPP-1798 was temporarily stopped on September 18 at 634 ft below land surface.
Coring resumed on October 23, 2002. When the “H” size core bit was advanced approximately 10 ft
below the CHD 134rods, heaving sands became problematic and made advancement of the borehole
impossible. Therefore, a “leap frog” drilling process was used in which the CHD 134 rods with the
casing shoe were advance to the bottom of the “H” bit as temporary casing. It was then possible to
advance the “H” bit approximately 10 ft below the temporary casing, where heaving sands would once
again become problematic. Then, the temporary casing was once again advanced to the bit depth and the
process began again. This process was repeated to the final depth of the interbed within the borehole.

Core rods and bit were dropped and successfully retrieved from the borehole on two occasions.
The bottom of the interbed was encountered at 678 ft below land surface on October 30,2002. The
corehole was advanced to 723.6 ft below land surface on November 11,2002.

A-1.6.3 Sampling

A downhole bailer was used to collect water samples from within the HI interbed on
October 28, 2002. Groundwater samples were collected when the corehole was drilled approximately
one half way through the interbed, with temporary casing sealing off all zones above the interbed.
When samples were collected from below the HI interbed on November 5,2002, casing was present
through the entire depth of the interbed. An attempt to withdraw the temporary casing to the piezometric
surface was unsuccessful due to the heaving nature of the interbed binding against the casing exterior.
The casing was cut off at 590 ft below land surface using a mechanical downhole cutter. Groundwater
sampling of zones above the HI interbed was accomplished on November 8,2002. A straddle packer
assembly was used to sample discrete zones within the SRPA. Sample zones and associated sample
numbers are shown in Table A-4.

A-13



Table A-4. Straddle packer sampling for Borehole ICPP-1798.

Depth to Top Depth to Depth to Top Depth to
of Upper Bottom of of Lower Bottom of
Sample Series Sample Packer Upper Packer Packer Lower Packer
Number Description (ft) (f) (ft) (ft)
5HI033 Zone 1 _ 604.0 613.0 _
5HI034 Zone 2 507.0 — — —
5HIO3S Zone 3 507.5 510.8 525.7 529.0
5HI036 Zone 4 524.6 527.9 542.8 546.1
5HI037 Zone 5 549.3 552.6 567.5 570.8
SHIO38 Zone 6 569.9 573.2 588.1 591.4
SHI042 Zone 10 696.0 699.0 — —
S5HI043 Above 548.8 552.1 567.0 570.3
5HI044 Below 696.0 699.0 — —
5HI045 Within — 604.0 613.0 —

A-1.6.4 Borehole Completion

Cleaning of Borehole ICPP-1798 began on September 10,2003, with a Longyear LF-70 core rig.
An "H" sized corebit was advanced to the total drilled depth of 723 ft to clear bridged material from the
borehole. A 1-1/2-in.-diameter polyvinyl chloride (PVC) piezometer with 3-ft-long screen was placed in
the borehole with the screen set at 719 to 722 ft below land surface. Silica sand (8-12) was emplaced
from the borehole bottom to 714 ft below land surface. Bentonite was then placed into the borehole to
625 ft below land surface. The drilling subcontractor then attempted to run the drill string and bit back
into the hole over the PVVC casing to clear a bridge in the hole. The PVC casing was broken during the
attempt to run the bit over the PVC casing. The borehole was then backfilled with bentonite to 527 ft
below land surface, and another 1-1/2-in.-diameter PVC piezometer was set with the screen zone from
520 to 523 ft below land surface. Silica sand (8-12 size) was placed from 523 to 520 ft below land
surface, and 10-20sand was placed from 520 to 508 ft below land surface. Bentonite was then placed
from 508 ft to the land surface. A protective wellhead enclosure, concrete well pad, and impingement
posts were installed at the wellhead, with a 2-ft stickup. Field activities were completed on
September 22,2003.

The following materials were used:
e Bentonite casing seal—376 bags, 50 Ib each
e Bentonite hole plug—49 bags, 50 Ib each

e Silica sand—12 bags (8-12 mesh) and 13-%2 bags (10-20 mesh).
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A-1.6.5 Geological Observations

Lithologic logs and geophysical logs for Borehole ICPP-1798 are included in Appendix A-A, and
core photos are included on a CD attached to this report.
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Appendix A-A
Boring Logs
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Brass Cap

WELL NAME: ICPP-1795 Easﬁng:__@ Driller: Dynatec Todays Date: 1/14103
Facilty: INTEC Northing: Geologist S B (MSE) )
Well Type:  Corehole . Water Level:
ype: Longitude: 83 Drili Method: Air rotary, Wireline Core
Well Status  Abandoned . —
Latitude: Drill Fiuid.__ Airivater Water Levei Date:
Year Driled: 2002 Measuring Point e
Total Depth 647.8' Eastlng Land Surface:.%g)%;_ Water Level Access:
Start Date __7/19/02 Northing: 2
End Date 8/3/02 Lonait ude 2] Naturai Gamma Neutron Gamma Gamma c:‘l&:
Completion Depth: Incomplete ongliude: ARGR APN !
Latitude:
AS BUILT LITHOLOGY Field or Laboratory Observation GROUNDWATER QUALITY
e oo smoner RESULTS (pCilL) 0 120 1% L1 P, .
e AR e T
N osmmonsren. P9 RAERE e -
11 - 30 Sightly weathered to iresh, dry, vesicular, medium X
orey (NS5, aphaniic, medium KIong. T -
- [ 30- 65 Skightly westhered 1o fresh, wsgrw M::”
g:y a'a% wu ﬁ{mm- st 401t. grades o
50 / eso 5155 . - -
5 / i ]
] 5
/ ¢ 6.75° BOREHOLE 85- 61 reshorad gragog dommmerd o fotesn .
! T. inferred low top st 65 vesiculer
at 67 1. grades to 780 b
/ -
i - 100
100 % R - L T
; 1o sightty vesiouar &t 106 1t inferred flow lop at 31 8,
) / o m.mmmmm;ﬁm% hamemer did
) T TSR —
- / T R AT S, T G s o4
150 |- % 132- 1nmmnbim vesicular, medium gray (NS), . - 150
18 {0g i high K20 content. medium strong.
/ msn‘rmmnmwaﬂsn 3
/ AS BUILT : .| 73,188 WL Ory o damp. mosierste reddsn brown (10 R 4661 0
= / ”I BENTONITE ‘ ' mmmm SILT, some grevel INTERBED
CEMENT GROUT
" / 188 - 222 gracing dowrwrard to frosh, dry, vesiculer 200
200 / T~ aw %wm 972y (5. aphanisc. medhum s¥org.
S FIELD OBSERVATION L
[[TTT1 easat
GW Wil graded gravels, "
/ C53 goatiotmalos s i S S A 49 S e
L EL_J ML inorganic silts, clayey i
/ _, SHS with Sight plasticity 225 - 252 Sightty weatherad grading downwand 1o Wesh, dry, vesicut 1
mmmmwgﬁl sohanitic, mcdunm BASALT,
L orades 1o minutely vesiculor at .
250 A cordinued on page two TIRT. . 250
continued on page 2



Brass Cap

WELL NAME:ICPP-1785 PG 2) Easting_ B8 Drﬂlen_DVK’%;'iny__._ Todays Date: 1/14/03
Facility: ___INTEC Nothing— 88 GeologistS. Smth (MSE)
Well Type: ic; rer:jole . Longnwe:&;‘;— Drill Method: A rotary, Wireline Core
Well Status 203612 one Latitude: Drill Fiuid._ Airwater Water Level Date:
Year Drilled: Measuring Point 29)8C
Total Depth 647.8 Easting: g” Land Surfaoe:i(%%,__ Welr Level Access:
Start Date __7/19/02 . Bl A
o2 Northing:
End Date i g 2
Longitude: {83 )
Completion Depth: Jncomplete Latitude: 't Yo o
AS BUILT LITHOLOGY Field or Laboratory Observation GROUNDWATER QUALITY
RESULTS(pCilL) 0 60 120 180 0 5 101520 25
250 ~ continued from previous page oonﬁfuedlfvompm;ouim } | ¢ Py gy 250
il I 252.- 250 Siighily weslihered grading downwand az vesicular 10 "
sfightly Mmmytmnmhmammd WR42)
L 2272 Biored fow 1p a1 25N 9 Y -
I 280 = 317 Frash, dry, vesicuiar to siighily vesicular, medium —
; - , gray (NS}
3001 ?&K{?‘m‘“ bmngggv‘ﬁumn mwmmwu ~ 300
M— 8 34" BOREHOLE
L | | -
|
n 317 - 328 Fresh, slightly vesicular, mediam gy (N5
l wﬂuo{,m kr;dﬂoﬂﬂﬁtm aphanitic. medium strong,
328- 343 Fi ves(')c:th e medium gray (N5)
- g%ég}u ﬁé;ﬁ%mmuonmmm )
T ‘beown (10 YR 5M). thickly bedded. SILT and CLAY, INTERBED
350 - [ - 350
I MS-SSSWW.MNMW vesicuiar 1o slightly
. V7 BeENTONTE T L
CEMENT GROUT _
i 11 395- 357 ML Moderate reddrsh brown (10 R &48) 10 moderste yeliowish
T beown (10 YR S4). tiddy bedded. SILT and CLAY, INTERBED
4001 b 526" CARBON STEEL CASING ] 400
L w7 mw‘ me,ay.m»mym:
L LITHOLOGY 1I |
FIELD OBSERVATION T T ] 50 430 Moderste regsian trown (10 R 4%) yollowish brown
| [TTTT) Basat (10 YR 5/4), thickdy bedded, SILT wnd CLAY. INTERBE d
GW Well graded ]
i Cl] gmptanamarencr | 1
ML Inor s, cla ]
ol CDSRRSy | i 0
asy |
430 - 513 Stightty westhered grading dOWnward 10 fresh, vesicuter
aAs\;x:'yveskn.m' ma(m%smﬁqmm
5.5 BOREHOLE I T
500 - il /3.8 BOREHOLE 1 500
continued on page 3
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WELL NAME:ICPP-1795 PG 3

Brass Cap

27,
Easting: _L;—

Todays Date: 1/14/03

Fagcility: INTEC Northing: Oriller _ Dynatec
. Corehole B_____ ' . Bailey, Water Level:
Well Type: Longitude: 183 Geologist.S. S ttg (MSE)
Well Status _ Abandoned Latitude: 88 , )
Year rilied: 2002 Measu ﬁ"g Point Drill Method: Ail rotary, Wirelind/\éde¢ Level Date:
Total Depth _ 847-8' Easting: 8 Orill F'Uidi—Agﬂ)é%e—r—-— Water Level Access:
StartDate _ 7/19/02 Northing: _{a% Land Surface: BO8C___
/310 -
End Date 913102 Longitude: (83 N A Natural Gamma Gamma Gamma C‘N&'
Completion Depth: Jncomplete Latitude: APIGR AP-N E) i
AS BUILT LITHOLOGY Field or Laboratory Observation GROUNDWATER QUALITY
FEET . . . . RESULTS (pCiL) 0 60 120 180 0 30
continued from previous page continued from previous page ;
/ - |
" / T 513 - 541 Frosh, vesiadar 1o vesicuder. grayish red {10 R 472)
Ny T st 5188 mblnmnt:'yw
- / 11 asw&pewamwcssst -
- / T -
541 - 556 Slighly weathered, weicuier. derk reddish brown
/ [ S et T SR e
550 / A e T at 552 grades to minutely vesioular, inferred fiow top 81 541 4 s1 o 550
11,100+ 316
o % simap 1] port 3728040 "
/ | R} 0504036 U
. 129 034004 L
-' / et e e e,
3 / I [ LLLE Bt i sipcanscey s cascie oo, erros o 5 s 556 2. e SRy i
sm 590
/ l”T“'l ?‘cgmse‘aemp*mmmuansmnm omssgm sz Mnm'zm
o / e [ 1 mﬁ ummnsummmnm a’: :;;ig% w I
sub-rounded 1o race sand -
/ ] < 5015910 USDA Lowm, e 129 038005
em d / * 553.8-385 2 USDA Sendly loam, 5C To99 13.70%193 P am
/ 59 14,10 £ 1.90
}1 594 - 10 besh, vesicitar, B
» Depth 620
/ AS BUILT m"'f«é’: &%}?m":‘m Loghinld Mwma Sl Pviada< AN
o medim drong o stong, BASALT, 10 shohitly vesicular at swo 7412092
7 | Buo SR 2 gmia v ]
b 143+ 0.
] / 7z CEMENT GROUT To99 17701170
99 1340+ 1.58
Z e e Lo P T o)
b m;g;lwmmm T, nferred -
A —sNdf TO(TD €47.8) Fresh, ved:itmﬂmﬂu?m(%)bma&mn
650 4 * WM“"G“ s . mediuen strong 10 srong, BASAL’ - 650
LITHOLOGY B
stm  Sampile interval
FIELD OBSERVATION
(L] St gededgmet gootons,,
sand-gravel-cobble L
[T 5] M. Inorgenic sits, clayey sits with slioht
700} RS SR 700
“AS TM Poorly-graded send with gravel, 5P
750 - 750
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WELL NAME: ICPP-1796

Brass Cap

Eastlng _81___

Facilty: INTEC

Well Type: Corehole

Well Status  Abandoned

Longltude ..____
I

Latitude:

Year Drilled: __ 2002

Measuring Point

Total Depth 6%

Easting:

Start Date _ 8/1/02

Northing.

End Date 10/10/02

Completion Depth: Jncomplete

Longitude:;
Latitude:

Todays Date: 11403
Driller: ~A ey
Geologist:S. S \'rrmth {MSE)

Drill Method: Wireline Core. Mt e Leve! Date:
Drill Fluig:_ ANriwater

Water Level:

Mter Level Access:

(29)8C
Land Surface: (88
(20)MP
. RC.

Field or Laboratory Observation GROUNDWATER QUALITY
FEET AS BUILT;S LITHOLOGY ry RESULTS (pCiL)
0. . .
16" SURFACE BOREHOLE 1 |. L 8- 30y oderste yoRowtsh brown (1O S147%0 ik yekowtah
12 CARBOM STEEL ;
L. R ChaG ;] 3,20 Dy moderate yatowish brown (40 YR 344 0 durk yetomith
9. m1 IEL”Z' (JMENTS SAND and
_ 198 ,
- % m.ymmbhﬂ;@%.nﬂnwmﬂ
ol / )
/ i 51 .- 62 Dry. moderato yeltowish brown (10 YR 5/4), thickly bedded,
/ medium 10 coarse grained SAND grading dowrward Vo smal
3 - ‘<1mam>wmmmmmmmso
H
- /(- 675 BOREHOLE
% | Bgmm?s;f) aphanitic. medum sirong, m:-ymmm
ol % vvvvv
. / l 12- 138 weathered. vesicuiey, medium gray (NS i
% Y S e e S
130 171 Sightly weethered 1o fresh, vesicidar, madiam gray (NS),
150 ¢+ mmmmmmmm
l very fachred fom 138 1o 140 then ‘more massive,
/ gnmtomtxav:muw-msn long i
i ]
: AS BUILT —
) / //' /] BENTONITE I
200 / s [T TILIEL Fos g e gy o o 4 wnenae
/ FEET asar
D:D GW Welt graded gvavels oravel-sand
L / B—_‘]]Mlemwcsdts,ckayeysnsWshmt
; plasticity
Interbed l
/ |
] / 1
== TR
continued on pege 2
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WELL NAME:ICPP-1796 PG 2 Eastng_ (8 Driller: __Dynatec Todays Date: 1/14/03
Fadilty: INTEC Northing: Contocint s DY, e
Well Type: _ Corehole Longitude: (&3 eologist>. - ~ Water Level:
Well Status _ Abandoned Latitude: 23 Drill Method: Alr rotary, Wireline Core

; 2002 Airfwater Water Level Date:
Year Drilled: Measuring Point Drifl Fhaid:——————————
Total Depth 663 Easting: — water Level Access:
Start Date __8/1/02 Northing: 2

End Date 10/10/02
Completion Depth: Incomplete

Latitude:

AS BUILT
continued from previous page

Longitude: (83
"9 27

LITHOLOGY Field or Laboratory Observation

continued from previous page

GROUNDWATER QUALITY

RESULTS (pCilL}

€~ 6 314" OPEN BOREHOLE

AS BUILT
V777 BENTONITE

CEMENT GROUT

MMM

LITHOLOGY
stm Sample interval

FIELD OBSERVATION

[[TT1] Basait

GW Well graded . gravel-sand
- mixtures, of 53l avel-cobble mixtures

\\\\\\\\\\\\\\\\

AN

18 271aqr_uymm downwerd to fresh, dry,
vesiculw. grayish red (10 R dwgww'dlomcw
), sphanitic. mediom BASALT, es 10 vesicular at
[ mmmmmu Fricaio sty

mommmnm dry. escuiw,

=~ 325 Slightly w- .
wmnrea(mRmm oray (N5), it

rmedium strong, BASALT, prades to slighty vesicular at 243 ft, grades
1o minutely vesiculer at 320

3258+ 355 Stightly weathared grading downward 10 fresh, vesicutar 1o
shightly vesicular, Mmm(NS)mhmammrmgwgm
streaking. odium strong, BASALT, vesicles w0
contin im yeflowish brown (10 YR 54) infilings.

1 355- 285 o retums from . ot driling. drilting hammer dd not

vory
fre, video and icel cate INTERBED. video log indicates
GRAVEL and ‘Y! togs °9

385 - 400 Fresh, vesicuisr 10 sliightly vasicular, medium gray (NS), aphenitic,
medium sirong, BASALT

400 - 431 Fresh, vesicular to vesicular, medium NS). aphanitc,
mm&s&tm‘g:&mmmn Ll

431- 454 Vary dmrm.
d:ﬂm;wnfc.w geophysica ogs indicate m%e%m

454 - 476 Stightly Fading fo fresh. vesicular, medum
gray (NS). aphanitic. medium strong, BASALT

S1mm

476 - 486 g-wwuwmngmmnkm vesicutar.
?nmm R 472), saphanitic. medium BASALY. grades
0 medium gray (N5) at 483 1t | grades to slighlly vesiculor o1 484 ft

- 523 vaﬂmhm ary, vwo,ltrbll#lﬂwdalnr
meﬂum (N5), aphanitic. medium strong, BASALT. 486 to 502 13
vayrﬁmbyhﬂmlmd

M1

condinued on page 3
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5400 £ 218
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0.00 2051
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Brass Cap

WELL NAMEICPP-1796 PG 3 . E’i
Facility: INTEC Easting. 83 Driller: Dynatec Todays Date: 111403
Well Type: _Corehole Northln ; Geologist: S Smith (MSE Water Level:
Well Status _Abandoned Longitude: 22 Dril Method: AT rotary, Wrefine Core
Year Drilled: 2002 Latitude: Orill Fluid: Airhvater Water Level Date:
Total Denth 663 Measuring Point ~ @.c
p Easting: Land Surface: 88BC______ Water Level Access:
Start Date 8/1/02 :
End Date _ 10110102 Northing: _53
Completion Depth: Incomplete Longitude: &73
Latitude;
Field or Laboratory Observation GROUNDWATER QUALITY
er ASBULT LITHOLOGY Fi y RESULTS (pCill)
B c'onn‘nund from previous page continued from previous page
500 »7 2ad T ‘ , 2] Samie B 505
? 406+ 523 / rmwmw:to' hv;;aur, 5080 £ 279
b ; Mm sohanitic, modum - BASALY, s asu 7943106
ey ’ 129 000041 U
vi28 0584010
B - 129 066 £0.08
Y99 26501160
e 2700161
1
850 - l m-wmwmmwmm,mr\w
shghly dy lar 10 crystaline,
1 medium gray (MN5), aphanitic, s¥ong, BASALT
600 I 83 SanpleDathB‘
. 5970+ 275
] 36" OPEN BOREHOLE 3 R VL et S Kt e bt I %0 37440858
S i T H AT Ul et Soves i Grevel SW (112 1062 048
AS BUILT A Wed-graded sand with gre 1129 056£005 |
- : ; Teg@ 26401201 i
II/ BENTONITE A CTe99 »W0$226
CEMENT GROUT . :h B 26-828 ASTM Poorty-graded sand, 5P H
- — . Ad
o W greding dowrwand 1o fresh, vesiculer medium 59 Sample Depth 647
L 54 ] ok mwmmmmy(m: aphmcwmoamm“ad«y*ma {H»s 1680 £ 190
strong. BASALT, Mhmmm.t.ﬁ%ﬂ grades lo minutely ﬁ: o—o?&igg; 3
3 icte. Twisien o and grovted in place 1 o uoint 129 004£001 W
850 I ameter bi-cone J 0060,
{653 - YO (TD 863.0) Fresh, vesauar. medum dark gray (NS) to madum H::: f§§;§§ B
» I Z"%mmmmﬁ“&’&'mammm,
] Yotal Depth €63
i LITHOLOGY
s1m  Sample interval
FIELD OBSERVATION
oer (L] Sesa
- [E outes or sand-gravei-cobble mixtures
ED ML Inorganic sitts, Clayey siis with slight
L. Y
GATHERED OR INFERRED FROM
'Y OBSERVATIO!
e . Asmﬁmrw.mdsmdm‘hmvd SP
750

A-24




STV

Z 9Bedu0 panugioo

= put, T e e TSRS e
OWamw.ﬁ_.GSB!s Asw 80 PUS CODA .oau .Mcs RvaN !
Juuey Bugup Y06 A2an “CUEPP WOY SWYSs ON Z¥Z - OrZ
pecuesu) LS . i
WIS e swis Asderd !.M o.:.ﬂ”ﬁ DH_..._ ]
SRIXIL gsn_gﬂa.ﬂv: F o)
pues-jaapil ‘sipaml papess =s>a>ﬂm =] 7
weses {11 A
202 1 Pewoo moy Z NOILYA¥3S80 QT3t3 :
v..!oa.avoﬁ 47 ?o—..a oﬂ.-GoE ‘2nreyde «g-u WO 0 ._. \
oz RIS, SOPAS K RIS DeveAcOal 7 SULTVAL #83 OVC - 181 T ADQOTOHLN . ooz
= M
_. 1000 iNaveo ERER -
\ aimoinzs [/ i
, __1TvSva Suoas | 3
ﬁsiiikgg.&hu 191 -9 D q 1ng sv \
— 3
PRt oot oot vt ‘
ost 7 Koon 1y gy o LT AoR Do 1y o) o1 by wod - 061
\ ﬁﬁlﬁ%@.&ﬁ-g?cssﬁﬁg \
(SN} WRPIW IENOISOA ‘USIY OF PODUBOM ASLOXS 0CE - L9l — ]
Buans whpow “ogamde ﬁz.ﬁb.iﬁswgit&jkm I ] 1
- i \
. . . - . - o . . ¢ 4 00L
00l U 9 1 PaOD m m
woy expseod Y G/ 18 DU G y0 1 Y 09 O 25 WOR PAMES. T TYSYE 1 ]
Buans umpes ‘agRsUdE (GN) ARIE WNIPALL Mromsea yseuy 0Tt - 26 ] \
3IOHIYOB N3O L9 I’“ .
i \
0s ! o | .08
| ! 1
O T A A e | |
o) K000 uanpaus “mptonaa Ap iSey O pesnasaa 611
! E ' ONISYD JOVANNS N
SININIOIS TVINTITV WS e 3AVD bepunas oy [ a2 * s ! THALS NOBMYO 94
%E.m_g PODPAG APOHE §m>o:§i§ .-..--- FIOHINOE 3OVARING T
° TTTTTTT ERERARR T T T T e o0 b 0
00004 0 000F 000Z O 00c 05t 0 (110d) s1nNs3y 1354
ALITVND ¥ILYMANNOUD uonjeasasqQ Aiojesoge Jo piald  ADOTOHLI 1ing sv
o SO N-idy MO ldY WN ‘aphyen
o DRmN .Illlllmﬂw oprufuc 0}0|dWIo3U) ‘Wdaq uons|dwo)
BUIUON Z0/LLOL sieq pu3
mﬂ&:&a @ . Q.Ewaw cO/BLIL aeq HeIg
SSA0OY [BAST IB, T ogfeg) -e0RMNG puen E.omw._:_.au,az olvg ‘PdeaieoL
‘pajiuq Jeap
318 joAg" JojeM mrwny P IHG -aprye] cooe "
) pauopueqy EIS I9A
3107 aUHAIPA K mﬂ§ ' ‘POUISN i Ilmwlﬂg—.ga_ 21043100 -odA) am
[[PAST] JBJE
A . B SEINT _ Aueed
co/ZL/L oEa skepo) sejeuiq 42qug mw :Bupse3 1611-ddDl JNYN T1aM

des sswig



Brass Cap

Easting: __@_____

Driller: __ Dynatec Todays Date: 1/17/03

Facility: INTEC Northing: ist.S. Smith (MSE)
" ~Rbandoned ongitude: = Drill Method: Air rotary, Wireline Core
Well Status Latitude: _&3}._______ . . Airfwater Water Level Date:
Year Drilled: 2002 Drill Fluid:__ A
. 647.6' Measuring point Land Surfa .j@?)._‘é_ Water Level Access:
Total Depth : Easting: gg o owp )
Start Date 7/19/02 Northi . sgmP
End Date 10/17/02 L ::’;e 27 Natural Gamma Neutron Gamma Gamma Caliper
Completion Depth: Jncomplete ongluce: ARI-GR AP ces INCH
Latitude:
AS BUILT LITHOLOGY Field or Laboratory Observation GROUNDWATER QUALITY 150 300 2000 4000 0 70000
250 continued from previous papa d from predus page RESULTS (pCill) | I Plid | I 250
% | ”1
/ 242, 284 Faw retms. bt recovensd mateil oy nkcats Sugny "
westhered 1 fresh, vesiculur, medium gray (N5), aphenitic,
/ medium siong, BASALT
/ ] L
300 . . . L
/«—mmmm 28450 Sty mas g o vt e i
/ strong. T, inferred flow fop at 264 & | L
/ H
/ 238 363 Few retums, bmmmdnmlmaymdmhshgm
350 / mmﬁﬁ&g‘r medium gray (N5). aphanfic, | 350
% _i’ 363 - 378 GW Moderate reddish brown (10 R 4/6), thickly bedded, medium § "
« .1 to coarse grained SAND and up fo 1 indh diametor asub-angular to
/ . ] rounded GRAVEL, INTERBED
% iwmﬁg). sphanitic, medum strong, BAS{:T”MIQ ' ; .
slightly vesicuiar at 268 &
400 / — 389 - thy grading 0 esh, oreyish L. 400
/ I mﬁa*)%wnmmm(m aphanitic,
/ 406~ mmw:mw«n&;ummmuonm
g :g E!H O & ’ m .‘ o < -
/ m.rﬁv::soymn.gs m(posdbhﬂmw)mlthln
/ AS BUILT -
/ ,I, BENTONITE '.!:. 440 - 448 GW M(IOYRSM)b%Mm -
] SR B e o y
450 GRAVEL and SAND, INTERBED b . _ 450
448460 Fou retums, butrecovered matersl may ndicate: Sighey
/ LITHOLOGY e, veskuiar medm gray (NS). #phanse, medan ]
aas::woassmmu 489, 47 Fow roums. bt ecovre s ey s dcat Sk 51 wm;g-:g@m
L] soons. BASALT vides 100 mdicares Row ok w78 5050 5352077 i
/ Caguuspemes | o B fm iaem v
sand-gravel-cobble mixtures - Te99 2870224
1) el 478 557 Stgn rard gradng o tom, To99 3940291 .
GATHERED CR INFERRED FROM from 4 78?430 > .ip-hwmg 495 im Mwmtmd 82 XWO Depth 480-503" ‘ '
LABORATORY ORSERVATION 51517 524 01, mdllSSIﬂ MIOWD’“‘("%R inforred ] 1& 088¢008 J j
ASTM Poorty-graded sand with gravet SP flow top at 435 . based on video log T '
500 7 : : sz 500
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Facilty: INTEC

Well Type: _Corehole
Well Status _Abandoned

Brass Cap

Eastlng_@____ Driller: Dy“a'“y

Todays Date: 117003

Geologist:S. Smith (MSE)

Mter Level:

Longitude _._____ Drill Method: Alr rotary, Wireline Core

} 2002 Latitude: Drill Fluid: Airfwater Mter Level Date:
Year Drilled: - Measurn (291BC
. - :
Total Depth 647.6 Easting: Land Surface; (?;)MP Water LevelAccess
Start Date  7/19/02 . RC..—
Northing:
End Date 10/17/02 Longitude: &3
ony e .
Completion Depth: Incomplete . N et Comg 2 vy
Latitude:
AS BUILT LITHOLOGY Field or LaboratoryObservation GROUNDWATER QUALITY
FEET RESULTS {pCilL.) 2000 70000 14
continued from previous page continued from previous page 0 150 I IS A . L
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oo 47810 490 1, Fachurers rom 475 10 495 1L vertcel Facaores &1 7000 £ 268
P 515! S24 1t snd at 5521, mmmmnmn inferred Srw 500£065 h
Aow top a1 436 t based on Wdeo og 129 1282054 W
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i
55C ) . - r
b~ 875" OPEN BOREHOLE 85 smoepnssaw 550
7840 2 281 D
) ssu 190£027 -
et mF"tm MmMm aphenttic, v, mesnn 129 0082032 U
i strong, BASALT, possibie fiow break st 573 ft. E
Samueowmsws
8400 £ 291
xemm'«mm%mmmm-d Sr&) 1152040 W
’;_posa?bﬁc INTERBED =129 628038 U
s I ﬂ:ﬁ; mmm,mr.mwmm SampleDephﬁBQ-GﬂS
ﬁs-Bmqur-,chgmmM( )2“339 M':rﬂn 6530 + 266
w e R
; $.5" OPEN BOREHOLE * 607 ASTM 129 0732006 J
H interbed 1617 GM d&bmmud 46) sucareess, medum 0% 30904276 -
&ﬁ%"‘” W Te® 3320 289
* 614 USDA Sendy iowm, SC
[ 617 - 630 Fresh, vesicular, me:imdlﬂt (M)bm«ﬂnm(ﬂl)
wuqum.m m:lmn shaped /Sampie Depih 632 %
o SR Tochres B 355 827 . srs i ity . alad 0300 J ;
:: §30- 642 Frosh, siphy vosicuar to esiuter, moderte 89 | Sampie Depth 636 !
25+ OFEN (wam)gmmg mwnmmmm(m;w-ﬂc.mmwm Eu-:s 4010 £ 142
— 642- Yurosns;mmvmummmm(snwzmm i’,}’,? 3"5§§§'§§ v
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LITHOLOGY 5
700 AS BUILT s1m  Sampleinterva r 700
/7] eeNTONITE FIELD OBSERVATION
[ITT] sasat -
GWWOI
- MWM Oravel-sai es
Dulmmmcmnmms&w =~
[D] GM Siky gravels, gravel-sand-silt
mixtures -
GATHERED OR INFERRED FROM
LABORATORY OBSERVATION
*ASTM Pooriy-graded send with ravel SP
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Brass Cap

WELL NAME: _ICPP-1798 Easting: 83 Driller: Dy"g'efe Todays Date: 1/30/03
- ailey,
Facility: INTEC (USGS) Northing—88_______ Geologist:S. Smitfh (MSE)
Well Type:  Peizometer 1 \Water Level:
ype. Longitude: {82 ; . Air rotary, Wireline Core
Active Drill Method: 2V rotary, Vvir
Well Status Latitude: (83 S Airfwater Water Level Date:
Year Drilled: 2002 Drill Fluid: __“—"™"<"="
: Measurin? Point _(9|C )
Total Depth 723.6' Eastmg 2l Land Surface: CONE Water Level Access:
Start Date 8/1/02 Northing: g;} _(88WMP
End Date 0 . Longitude: {83
Completlon Depth;dsza Latitude: gg NatuAr;I' %Ra m N:ﬁrtmn Gamngp(garrm
AS BUILT LITHOLOGY GROUNDWATER QUALITY
FEET e smour RESULTS (pCil) 140 2000 4000
0 . 0.5 STICKUP | | I
fl<—— 25" SURFACE BOREHOLE :
16" CARBON STEEL 0- 18 GW Dy ko damp, moderate yeklowlsh brown (10 YR 5/4) b dark
1 SURFACE CASING | B roned QR s s-ml.uvwses&'ﬁzms
vz g 8" CARBON STEEL CASING hiwiavaas
[
10" OPEN BOREHOLE ]
T 18 - 51 Slightly to fresh, dry, medium gray (NS),
sohaniic, medum siong, BASALT gudenos«mvesimr
50 - 0, | 31-61GWDry. mmwwlmmmm(wmmmmdmumm
AR bvwn(iORllS)hldw ded. medium to coarse grained SAND
Bl Ing dowryard oo amal (<{inch diameter) sub-angular to ounded
i RAVEL and SAND, INTERBED
20'1 77 Fresh, gvy vesicuiar, medium gray (NS), aphanitic, medum
9. BASAL]
675" OPEN BOREHOLE —
I
100 ) | on 1N&g:d%wmmmm7mmm%t{‘pmm '
mb 115&:{ at 89 ft.. fraciure zone at 89 f1.. long vertical fractures
127 - 1wmw’vﬁ:nm %ﬁmﬂmﬂ
approwmately 131 ft od flow top at 12m
139- 141rbreumsﬁum drilling, very BgEdMlnghmmerdldno(h.
video and geophysical logs may Indente INI‘ER
150
141 - 174 Slighty westhered to fresh, vesicular, mediim gray (NS), aphanitic,
gamma log indicates high K20 contert, medium strong, BASALT, grades to
siightly vesicudar at 152 ft., inferred flow fop at 138
200 174 - 256 Sl thered grading to fresh, .
medium gray (N5), aphanific, medium , BASALT, grades to
T slightty vesiculer at 185 ft,, Infermdilmtopanun
AS BUILT D
¥/ BENTONITE LITHOLOGY
CEMENT GROUT m Basalt
(ﬁ‘:&‘snl;sy gravels, gravel-sand-silt
25 continued on page two

continued on page 2
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Brass Cap

B
Easting:_ (83

WELL NAME: ICPP-1798 pg 2

Facility: INTEC(USGS) Northing—@i—: >
Well Type: Peizometer Longitude: ?s;}
Well Status —Active. Latiude: 88

Year Drilled; 2002

Total Depth 238 EE:;""%MM

Start Date 8/1/02 Northiné: 83

End Date 9/03 )

Completion Depth: 523 Lor?gltude' g
Latitude: (83

LITHOLOGY  Field

SAMPLE
INTERVAL 174 28 Sli

:
i
g
:
2
§
:

l«—— 63/4" OPEN BOREHOLE 260, 327 8

327 - 376 St

{/// BENTONITE
CEMENT GROUT

AN O O N O O N N N N A N N NS ANAAAAASAAAAARANAAAAANRARARNAANEN

LITHOLOGY L

Sim Sampleinterval

450

FIELD OBSERVATION 435. 481 Sii

P Basar medium gray (
GW Well graded gravels, gravel-sand vesicular ot 468 .

- mixtures, or sand-gravel-cobble mixtures

F—] sPPoorty graded sands, gravelly sands

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

s _451 - 498 Slightly

continued on page 3

fo fresh,
ray (NS), aphanitic, medium strong, BASALT gradesto
ﬂlmveiall'tnﬁﬂ. Inferred flow top at 174 ft.

256 - 261 Modmraddshbm(mﬁ’m).ﬁﬁdyboﬂded.
iumn to coarse grained SAND, INTERBE!

261 - 268 Slightly
medium gray (N5}, sphai
slightly vesicular at 268 ft.

gndng dowmvd b medium 3?{ (NS). aphanit medium

vesicular, v ( { e Depth 480-
ﬁﬂhﬂy ar, medium dark N4 mhmcbmm 5"\'2’2) 507
from 481 to 4! Sme

medium strong, T, trachires
mmunmmmmmmnuovnwmzymmm-wum 8080+ 289
inMing. inferred flow top et srso 031£012 U4

Driller: Dynalec Todays Date; _1/30/03

.
Geo]ogﬁt S Smlth!MSE! Water Level:

Drill Method; Air rotary, Wireline core
Drill Fluid: Airfwater Water Level Gate:

(29)BC
Land Surface:_(g_g)zi_ Water Level ACCess:
(88\MP

GROUNDWATER QUALITY

or Laboratory Observation )
RESULTS (pCilL)

'ldﬂﬂ

Natural Gamma
API-GR

140
ALl

Neutron Gamma Gamma Cali
API-N CPS |N&-e|'
2000 4000

i 1o fresh, 3
mic.m:\ strong, BASALT, grades to

gra dng to fresh

d' , vesicular,
medium gray {N5), aphanitic, medum strong, BASALT, grades to slightly
vesicular at 292 ft., large vertical fraclures from 321 to 327 t,, inferred
flow top at 208 .

red (10 R %)
sirong,
0 342 R with verlical fractures extending

doamw-mtom't very med(posublelwwp)ﬁ'omasnosﬁsﬂ
inferred flow top at 327 #t.

RGN 376- 385GW mmm(mYRS[‘)bmodaﬁe
oL reddish brown (1 RAIG),hiddybeddedmed to coarse grained
e SAND with 1 to 2 ft thick zones of (<1 inch diameter) sub-angular
.t L % rounded GRAVEL and SAND. INTERBED

grading to fresh, il medium

385 - 406 Slightty
gray (N5), aphanitc, medium strong, BASALT

AS BUILT 406. 435 Sighty weathered orading dowrnward 19 s, vesicular

ic, medum strong, BASALT, farge

gray (NS),
fracthures from 406 to 416 ., inferred flow top at 406 ft

westhered gndng downward to fresh,
) lphmlll:, , BASALT, es to mh.l
then retums to sl nvaswlu‘ ol 478 ft, possible

ﬁowaed(.h‘ﬁdﬂ inferred flow top at

-129 0732036 U

»

TN
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Facility: INTEC (USGS)

well Type: Peizometer

Well Status Active
Year Drilled: 2002

Total Depth __ 7238

Start Date __8/1/02

End Date 9/2003

Completion Depth: 523"

AS BUILT

FEET §
continued from previous page

Brass Cap
Easting:_g_g

Dynatec Todays Date: _1/30/03

7
Northing:—@—

Geologist: S5 (MSE)

Water Level:

Natural Gamma

API-GR

{

]

140
L4

Neutron
API-N

Gamma Gamma
CPS

Cali
I

508

— 1 /2" PVC PIEZOMETER
SCREEN INTERVAL 520-523

sy
szr

—
AANNNNEEN

N

s~ 6 75" OPENBOREHOLE

]
7
6001 14
v/ L CHD 134 rods leftin hole
- '; {590to 678)
/]
V]
g2z 4]
625 i
i 5 WEN BOREHOLE
-
1
¢
Y
¥
i — 1472 PVC PIEZOMETER
650~ BROKENAT 38
SCREEN INTERVAL 719-722
H
&
678' Y
- | 38" OPEN BOREHOLE
/
ql
700 - "
I
h
- K
625 AS BUILLT
- BENTONITE

Totat Deptn 7735 | [N CEMENT GROUT

- SILICA SAND

. . 183 ] i
Longitude: S Drill Method: Air rotary, Wireline Core
Latitude: . Water Level Date
Dnll Fuid
Measuring Pdnt (29)5C
i Land Surface (B8BC______ Water Level Access
Easting (29)MP
) (B8P
Northing
Longitude %}
Latitude:
LITHOLOGY Field or Laboratory Observation GROUNDWATER QUALITY
RESULTS (pCi/L)
continued from previous page
]
458 - 528 Shghtly’ downward to fresh, vesioular, 3
02 shlkgty(Ng) amhaitc mm TBASALT g des b gty 1o 52 | Sumple Depth 511,575
i Itely vesiam mdcynd(wR ) basalt zone from 5r-90 0181010 U
514 10 515, mmmwnsosn infered flow top at 498 ft 129 0761038 W
- S&NWDeﬁl\ 528-542
s3 s3 7820 283
Srso aIvemN U
1129 031:064 U
- Sample Depth 562567,
S47H3 8600 + 296
S4 H3 7970 £ 287
5r-90 008011 U
Sr-90 001008 U
£28 - 620 Slightty weathered grading downward 1o fresh, dry, vesicular, %
mudun gmy ). aphanitic, medium sbonu BASALT, grar bd«ghﬂy :_:g gg ; gg"; 5”
byszon grades {o minutely vesicutar at 560 ft.. some HyE %
mms moderate yelfowish brown (10 YR 5/4) d-_gaeonngs ma‘s5 - .25+ 0,
s5 550570 5755wsuaammn inforred flow top at ;cog ;7530;:221,(;7
Sampie Depth 573-588'
H3 8960 £ 304
5790 0121010 U
1-129 c17x064 U
*621-621.5USOA Sity Sand. SM
B 626-528 ASTM Poorly-graded sand, SP
-*.| 620- 678 modersie recdish brown {10 R 4/6), structweiess, medium to fine Sample Oept 656
:‘:mmmmamn mmmm%w& s7 ! }-129 0032001 UJ
“brown (10YR 54), Te® 4.12 + 259, u
I * 656 USDA Loamy Send, SC “:‘399 gsgotz%gs v
1« 661 ASTM Poorty-graded sond with gravel, SP et ofzs0: W
t a
| 658 USDA SikLoam ML
678 - 716 Sightty westhered greding downwmﬂo'rem vesioster,
medium duk y(m)tomamm \, Mc
e:, o
s7 e T R graden e ey et - 87 Tos T emary
-129 003£037 U
-0 1451024 )
H-3 26204 122 U
L1298 0.00 + 0.02
716 - TO(TD 723.6) Sl thered downward fo fresh,
vesmlg qrayish rld(?‘.z iy Wm
(NS). aphanitic. medium strong

Total Depth 723 6

790 -

A-30

LITHOLOGY

m Sample interval
FIELDOBSERVATION

Basait

GW Well graded graveis, gravel-sand
mixtures, or sand-gravel-cobble modures

GNI’FERED OR INFERRED FROM
LABORATORY OBSERVATION

*ASTM Poory-graded sand with grevel, SP
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